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(54) SPREAD SPECTRUM RADIO COMMUNICATION SYSTEM 

(57)Abstract 

PROBLEM TO BE SOLVED: To prevent mutual 
interferences among channels with a simple circuit 
structure by using a specific an approximate 
synchronous CDMA code as a spread spectrum 
processing code, when a sending part side performs 
spread spectrum processing and sends a result 
SOLUTION: A sending part generates an approximate 
synchronous CDMA code, which consists of a real 
part and a virtual part and multiplies the real part by j 
a signal. On the other hand, it generates an 
orthogonal element of a carrier signal and multiplies 
the virtual part of the approximate synchronous 
CDMA code by the orthogonal component of a carrier 
signal. It adds an output of a multiplier for the real 
part with an output of a multiplier for the virtual part ^^^s 
and sends them. Here, when a cyclic matrix 
(represented by an expression I) of cycle series of a 
cycle N is A and B is a diagonal matrix as codes for 
spread spectrum processing, A=F-1BF on the 

condition that F takes a series where a self correlation function becomes zero for all the 
terms, excepts for a multiple of the cycle as an orthogonal series under the condition where 
a DFT matrix is established. An approximate synchronous CDMA code is used in an 
expression U under the presence of B, D. 
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^St"? F DMA ( F r e q u e n c y Division 
Multiple Access) tTl|3i§iXTV^ 
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pean Cordless Te 1 e c ommu n i 
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SIO ST. -ecOl^|^r^«i^S:fiMLTa{i^l.TD 
MA (Time Division Multiple 
Access) \,ZX^^ilX\^h. CDMA 
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[0 044]-?-LTt/^, mmii, m^^^hy 
"^fetfcifliO^lT'ftSCDMAfcrtgL, l^JTcom 

<^{>bizm^^ mmm^tz. 

( 1 ) f-+4.yi'raT^«o^v>CDMAffl^?^sot^$'ff 
5:3. 



(11) 



^^¥1 0-2 947 1 5 



(2) SAWayi)(jW'^^m^t:^mi^y^7-J^(7)mi 
[0045] 

[0046] Go 1 d^?i|. 

Wa 1 s h^^) fi, ffi5fflMil*<0T:i±^r*»o^ 

J[^HJCfel, ^Ta3ctt?-^r-ri. jSfKHM C D M Affl??^ 

[00471 irnxmi) 

( • • • . aj , ai , • • ■ . au.i , aj , ai , 
• ■ , aM-i , • • • ) 



[0048] Am^nn. B^idmntti. zz 

X\ BcO*f^S^*<AiO|gl?lHwDFT (Mti7-'JX 
A = F-iBF 

^tmm^mj^nti^jfiziiiz-ti. mm^A 
Ai5xx/c?:mj^\^m-tmmm\k'ti> t . 

A = F-iBF 
C = F-iDF 

me] 



35^<±. ^ (A) (c^-fi:3t7-';x^t:J:-5T 



V2F 



i^v!. Fj {i2-.ir>f y>DFT^f5iJT'*&. 

'sfc^ie-rs. (Wig. ^8 )\m^Mmxhht- 
mme mmmiTmcr) ( b ) ^tj: o^;?. ^ti 

[as] 
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wi: 
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wl 
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1 
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wi; 
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wl 
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w.' 


0 
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w}5 


wl. 
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0 


wJ. 
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wJ, 


w!i. 



ZZX\ Fs {i6<J:!?DDFTff?'K'S)S. 

[0050] ( B ) iicn:^m(^^\mmc^m:m 



(12) 



mmm.\ttKx<7)m-c ox-h^. ( b ) ^<7)^m.<r> 

<.A) (B) ^tCiea$ii;t#&{Cj:oT4ffii3S| 
[0051] i)t, ^ixe,<r)i^m¥\i^Jmx.h^}i 

Tmmi^i^7hthztx'mi-?>^ti)<T^?,zb 

m$^lT^^5iS, 11 U)^i.xmi (b>tf-^ 
^-;PAtf-ir*;PB(7);?:^i7 h;Hr^^f . ddT. Hi 
(c) i^-f J:a{cf-r^-;l'Atf-^:t./l'B<^2oci[)X 

W;, 
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'f-^^)VBmwmmtWrifj:\\ tt:. 01 (d) 
tTp-fiot, -^-^r^yUBiO^i^jtc ( f 0 +Af ) (7):^. 

y r^^si^- m i " tcisMt^ c t ir^v^ i ^ 

(d) t'0;?.^^K/Pi,. 01 (e)TSrrJ:3(C01 

(C) t«=5^-5T^>^rV^£^T^^;^;^Atf-^.;^;^B<7) 

m<^mmmi> oiz^j:i. l^c*>'-5t, t^ro^ 

c 0 0 5 2 ] ±mmmxiimm ( i j ) ^j^t l 
Tffi^jhJt. t*^L, ( 1 j ) i^txtmrniim 

[0053] ttimmt Lx. msffimm^ 

( 1 , 1 , Wj ) 
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0 





[ic9] 

wU 14/4 

W1, W'„ 
W], kVf, 

WU W'n 

wt, IK 

W',l W'u 



w% 
wl, 

WU 

w% 
w'„ 

w'n 
Wn 



w'n 
WW 

W'» 
W^» 
W\, 

WW 

W°u 

wu 

W], 



(2)^ 



[0 0 54] {2)^<7yWl<^n(m<^V)Vii^t:,^ 

tlX\^h, ^ZX\ 'fy\i^f^r^'■MZ. mtW^mMt 
i^^i-Ztti^X'^i, Ifziii-oX. £iac7)tf?ilfi#f>-v 

■? SSra^t^ L- 1 ^<i^.7t*2£7)^ja|cOi: £7) 2 oJ: 
[0055] ( 2 ) ^<!0£jaO4Oc^J'<.^ hypfi^ ' 

(1. !• W3 ) commizozWXLtimmz^j:'>x 
1^4*^ (1, 1. w, ) f}^mmm'f)6tz^iz, * 

ix-eii*ni3cS5iJi:^orv;>|.. wco^^ (1.1, 

W3 ) tmcom^^:t&m.-mm. m^mokm 

n^, -^t=J:0*#4.tut4oc7)^ffi^}S},^jijc7)@effl 



(100100100100) 
(lOOj 00-1 00-j 00) 
(100-100100-100) 
(lOO-JOO-lOOjOO) 

[0056] -«t:, mmmmmixmtfz 
mmmi. ^oprizji-yx^'mmmizm^ 

<7)±xmxob^£i . ( 2 ) ^{zan^xm^ntin 

[0057] ^Toii^i, Wi^-^commziRt h 
cfc 0 fc0j«iLTami-*i7)*5iSjKiii^c dma:^t'^ 

LT ( 2 ) 5?^ i 3=5:#^lit J: 0 f^^^fi/^iSfit 




[0058] ( mmcoii'^^^^^mmcDMAmi^ 
[0059] izx'mmm<omit<oij'&tz':>\^x 
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0 ■ 
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0 
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0 
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0 
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_ 1 




0 
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Wn 
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0 
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W], 
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0 
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0 
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[0061] ( 3 ) ^<r)^ja<r>nn(r>^ i m^zms-tt 

aSISx^JiJ (1. I.W3 ) iOSOaiLfc^r-^T 
ISm^ii" 1" Wj " £^2«!Sfc^:S. fi!5 

tiii>cr)mmini. im(omim\^xm^hz 

[0 0 62] {3)^ff)^mi3'hmtlimco;f.^i!^ 

Vf\^iz^Btht. mnmi>^i&<¥izmm^m 

)VWiM. mn<^VJV^i^yV^^t:^}:.^£'?X\^ 

^'h/WOi*>:tt«-i/7h§^i:l)Ci:-C. ffijcOJO^^' h^l- 
S. CO«^S-02K:^-r. 



13) 
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:^KS^3£.^?!i 1 1 , ( 2 > iihm\>zm'\<rmm\^ 
\.zomxLxmim.m^Kmith. ^lx. 

^mLxnmLtm^mh. #^,7i7t?f 
[ 0 0 6 0 ] faifc t-c, 9t<m^h nac, aiiii3t^ 

^j!6iM»!3<7)^j (1 , 1 , W3 ) ffy^\,z-y\^Xtm 
[SIO] 



W\2 
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1 " 


IVg 








1 










IV§ 
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IV§ 








1 


W?2 








IV5 


1 


















W?2 





[0 06 3] S^iI35^i:bT. (1. I.W3 )iO 
fti>0C4fflcOil3tm?iJ. 

(l.l.l.l.l.j.-l.-j.l,-l. 
1. -1. 1. -j. -1, j ) 
ijL<\t2i^mn. ■ - - 
(1,1.1.-1) 

Srffl^^^ k . -en-Fii4ffl t L< Ji2fflcoi£jKISI»iC D 

^Afm^tp^^iih. ^Kt=\m^izm's,i.zxhm 
[0064] ^;r, *l6BM^lSg^^^^^^ss:f^ 

fflWStU-CZnO/SiSSAWay;Jf;>.ASr 

■oX\i. ::::TiiffiWSfcLt:c7)ZnO/s iSSAW 
3 y--i^;^/^'2:fflv^!t . ^<0^^r 03 ^ZJicf. dcoHt 
*LTS)Sctdt, ZnO/SiaSAW3y;jfyl'>''\2 

0{±, z n o (K^kSiS) 12 1 . s i Oj {-m. 

im)m22b. Si (^: xyuy)fl|jift2 3<: 
S:Wi»^JlL. $^fcSH8ji*2 3<0^tc«i^^ 
ggmS24*^'ffiM$ilT«l). ZnOS2H::<i^-'-h 



o 



(14) 



m®2 5*^<t«?>/lTV^§-:^, mblX<DlDT2 

n 0/s i ss AWa>,t:;PA-2 0o±^:#ttS-i^jf5<9 



0 
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im4] 













ZnO/Si 


BT83 




207 




22>i sec 


9^ sec 




lOOaHz 








-42dBni 




62dB 


50dB 




43dB 


35dB 



S4 •y>>3>n«^i,/;i:ZnO/SiS3>.+C;L,/{(J5ika 



[ 0 0 6 5 ] ^(55^4 *>^>He;>;i^/ir J: 5 {C. Z n 0/S 

i s s AW3 y.-ff/t,y ^'2 0 (om^p't^mma 2 ism 

Hz, BT (Band-Time) .«{i207r3>^. 
BT«{i:3dB^««itjliSl^£0«T\ X^i^hyU. 

^^i>y°u-txy^ yizm-^th. ZnO/si^SAW 

^tTV^S, t**cOX7;^-r^ v^'Sa>- 

^;^AJ:^)$^;l5dB^<, '^mcoBTmi^smtt 

^immmnmt tx&mTh^ . z n o/s i s 

SAW3>4?;PA'i7)#^ji^ X7^r^ /^^Say^lf;!, 
s A wa ^ V K o mmmc^-? -y f - K 7 

[0 0 66 J 

l^-OK^Xmmtl. S4tt±i5ZnO/S iaSAW3 

y.if;i./N'2 0 txmis. immi^xTj^mm 

y^r A J±. Z n O/S i SS AW3 >',-if/U/\' 2 0 1 , z' 
OZnO/S iSSAW3>,-tf;l.yN'2 0'\A:^§flSJf 
a<^m 1 1 0%g|j2 7 i , 

S 1 fl-^Cit LT P N3- K 1 S-A:^-rs P N3- F l 

l«0*^29t, ZnO/SiSSAWax-jf/l.A'2 
O^A:^ $flSSiSSIi f b C0II2 e-f $-|&±$-lf^^2 
<7>l^§i3 0 i: . ^ 2 ft^tcj^ LT P N 3- H 2 A:>) 
-r5PNa-H2et|&g531t, S2ft#i:PN3-H 



2 i 5-^1-^||2<^3e»|§3 2 t , Z n 0/S i MS 
A^a>:f.,W^20<7)iii:f)izniX^mmi:mdJ^ 

y hVN-x 7 ^ /i.;? 3 3 t-i:>m.^ixx\^h . m.m 

X'hiPna-Y\i5iiX/2 i.zr>\^x\i. 3- k^r^j i 
27-f-/rcOmm 3-h-W-h{ii4MHztLT 

[0067] x-^m^bmmmi^ii^h.(r)^ i i^j; 
)vm^izm\^ixt. ^-vwik25t^t,<^\iim^ 
x^b^m^(r)m<7im:Lfzm^x'S>t. 

[0068] ia5{4±faa4(c^§^i^c|5is|tg^^:^-^ 

^^^i^^^Tj^ximimim-iX^htitzz n o/ 

s i SSAW3y,-if;PA'2 oco!£Stt?^ML<{;:^-^t 

^S^f, tf^ •es>^2-:>2fi^ii(BPSK>^ 
■^»±3>,ir/i.y 2 0 io-?-^i'fftoA^s?{cA:<3$^i 

S£t^afcfflUSPN?¥^Jim3^t'5iS. 
1 2 7f- -/ TTJ) 0 ?3r^«0^./7-l— > Ji 1 4 M c p 
s-C*S, 05 (a) PN3-K*53Ei3Si:#<3Dffi 

- K^r>5:m^Jm ( 7 . 1 ) HiiXfm ( 7 . 3 ) ?-A 
tlX\^hZbtMiti)^h. SAWa><l{;Uy\*c7)A:^ 

'i'-mw^^^it^it/zb ^<r)m^-9<7)^itm5 

(b) fc^T-f. f, t ft coji2J[|StM*«l 1 

0 k H z i:j±iz^j:i b m^-i' mMmi . 1 1 0 k 
HztuofifiSAWa y ;KyPA*£7)iKgbia^0t^i) 
^:>-'-ha@^ra9/i sec (^^f :7n#) cOa^tclg 



hi. 

10 0691 z<7)'c^. mmmizwii^sm 

tr-:?<i. 0.5 (a) tms (b) iZTptiiomm 
K-omi^iZ^htlh, SefflP9t-:7i7)jf»J (4. 5 

mtiifzibx', ^miii&mi, sawo^jmso 

[ 0 0.7 0 1 ^cO!fiHS€:*0fflLT. 3t^^:^A'^^;H:v-c 



(15) ^^Tl 0-2 947 1 5 

[00711 SAWny-ifyuvN'ji, n^Fmizn^mt 
m^-f. S.-^^izTi-airmmmo(r)X\ m 

■TiiiLm^tzmmmK. mmv^mmi^m 

nth S A W3 y ;jC;u>N*c7)ffirav;^-fAtoi§^(cK tT 

wcjiffi-rs. z(r>nmi^^'rAffym.<m7tim5^z 
tissi 





(1 1 1 1 1 j -1 -j 1 -t 1 -1 1 -j -1 j) 




128 




14Ilcp8 




215MHz 11 OkHzCOSISfS 




B 



s 5 lee^n 



[0072] tlTtca^l^fiaiTtt. mmmsmt IX 

mi eco4nmmim\'>i, c:c7)4ffl^«>ii> (a) 

( B ) ^^T^t^acj: »), iSM 1 2 8<^4ffi^ 
>i::-c<±a:i04ffl^jnjs:ffiu§ 

(l + j/./'2, -l+j-//'2, -l-j//"2, 1 
-j/V"2. ) 



(1, j, -1. -j) 
^111 



IT" 



1 1 / 

mil 



-1 -/ 1 -1 
1 



]< 



S-a^¥ffiT;r/4I5||B§-(i-4::t{cJ:0t#^>il^. C 

[0 07 3] i^:. JiiOjratliS'Jt. ilB^^l 6SD 
SMc^^DtcD FT?^^tLTfr^c^li3c^5^^&^#-5 , 
[ISlll 



-J -I J] 



1 K Hs? wilf 1 



'14 



1« 



'16 



K] 



mz. (A) ^axx/ ( B) PiS{=:&^-csiEi^» 

[SI 2] 
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' Q ■ 
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- 0 
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w3 
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0 




' 0 
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0 


)v3 


wu 
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0 
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[0 0 74] (4) sCfciF-f idt. ^^'^^ WWSliO 



mizoiirmxLxmmi i28izMm-th. :icom 

jijtDFTs-sgi-cttcj:'), '^mmm^i'm. 
( 4 ) ^aofr^q^m 1 nz\± . wm^Mmim o 

T&^iifzW^imhX\^h. Z(7)7mi. ±ii5J:i;± 

!^mm^'^xti^.zixf><Dmim-c^th 
iziiiiamm^tmmmimmht: 

[007 5] ^ZX\ IMLtzXvtZ, t!i<7)m\<7)mt 
■tS. -fKchh. ^^^^^MZ^^OTMm^^l 1 0 



G 



(16) 



CO 0.7 6 3 bz^x\ n^tuiAmmmmcDM 

±li5j:t^O«03ffiA<^t 
miz 1 0(7):KS*9l55 J: 0 iztl . i ^o^SSt: J: . 
•5. 

C 0 0.7 7 3 C02<H|31^C DMAffiff^^ 1 4 M c p 
sTm\^ht.^W^lAM\iz\.Z\(>:^X^ifV)V 

<is S^13^5lJ<7)jg«i 1 6 <'5<S5&fil^l-<7)^T<7):5T 0 

[0078307 mims \iZ7)mmmzmh 
^T2^<^mu^m.im-zru^y?mx'hh, mi^z 

<7miiznLxm^r^:mtim^, Aom^^jr 

^^&^ii:.nLx^^^)Tm^<r)m^'!rti:m.-fin. 

trntitism. 4 3{iiSft<i^^tijw-fss4'igt L 
x<0TyTi-xhl. 

(R+j I) {R+' j r ) = (RR- 



0-2 94 7 1 5 



.tOO7 9]0StCiJV^T. 4 4«iigitt|5lS8CDMA|3 

4 6^ii5^H|sl»icDMAffl^^^<7)||giJtJ^LT^i■f $-i 

4 7Jidf ^ 7®-f ^S4 5T-^$ 

"^Bimmmc DMAmm<r>^izj!tix^^ 

^<^iii:hbmn4d<7)iiii]ti:mtitms^.5o 
mamA 9<Dtiiijt:x:hixmmim-j saw 

T>T-fX%t. 

C0080]??^^§§3 7, 44<i. PLD (Pro 
gramable Logic D e v i c e ) ^cfj-D 

i^^-fi.m^j:m^xm.Lx\^i. mm.mi. a 
4 ij'iyitAVAm.mmc d MAm^ffm^axxf^m -. 
ss*»'iti:f)$h.i., iMfisp(rtjt%-cti. mnmcDyiA 
mvmmu^^^^}T<r)m ( m) m>,z, mi 

iS2SfiS* (Qffi) m%LX^Amth, SftSTIi. # 

M#^jaas!uit- s^tt'sm^'fi-cv^i,. saw 

mvi3-':>mmi.zmhtih. tin. 
^x-m^^ix.x\y^tK -uttz\i±^iimx'^mt 

[ 0 0 8 1 3 ^co J: 0 {c LTHiK L^t S AW3>;K;W\' 

'MiEi^xTj^ffm^\±, ^mi.ztz->fzi\m'3>^^)\. 
[0 08 2 3 aft.^co (R+ j I ) b^mm\<^ (r 

\i (C)5tJ<^j:pt^^§. 
-II' ) +j (RI- +R' I) 
• • • • • (Ose 

(R-j I ) AfMBJgJlJiLTffiffi^^LS. 



(R + j I) (R-j I) = (R2 +12 ) 



eefflrawigtw ( d > sci: i m^ht: ^ xmth z 

^WmM^X'hh. Ltzifi->X, 
(RR" -IT) 

(RI ' +R' I ) 

(Rcosoit+I s i not) (R 



(D)i<| 

^iC^ieiBWi: itOT'^^/tib. fflffixXrAm 

( c ) i^(n%^mm-h z t ii-mx-h h . 

C0 0833 08t^LT^>5. HisOay;K;U7<5 o 



c o s wt + I 



s i nwt ) 
(E)^ 



(17) 
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( 1/2) (RR' -ir 

-IR' ) sin(2cc)t) 

[ 0 0 8 4 ] i, L , ^mmmmmmm-ch 

( R2 + 1 2 ) c o s ( 2 O) t ) 

( E ) ^msnm<rmtf' i o-*mz^hzt ir^aj 

It:, ^ii^l, lotT^SAWny.-K/l/A'^fflv^^tHgk 

[00851 m9ii±ti<onm!mizii\,^x, mmmt^ 
A) i^fcimchh. m^msfffy^tf'i^. ^-yrw) 
mm^mrchi. ^(mti^h. si^i4MHz>t«fci 

2:j^-f S {^'^jS«aS^^4S-7;^^^A'^^/^) . jgit 
=^1S 2 8 M H z <i H*t-ff^ $^^•C V S S ^J^t jgv % 

li, 4^'C'i^SSi*''21 5MHzTS)5. SK^^^SrS 
^■9-tl&fillfS55'WDLT2. 4GHzfcr-7r3>y\' 

-h-rsc:fc(ifsmr*)-&<?5-c. 2. agy\x{,z+^ 

[0086] 01 0 (a) {iiSmi31MCDMAffl^?^iO 

u^mm<mwm^7pL. mi 0 (b) liiSiHig 

(r>mm<r>m^. ^mmmii^i 28, m^sxminmm 
inexh^cox, ^ji^a§cofflBiT'8*c7)f-:?*< 

0. A:»?m^*«feSv>tSJWrai<o««ifc:Qi^|,) <o 

S^«=^lM«tffli1-§9xx s e c-Clil 6*«0 

SsOjj-7>f Kn-7'{i0t^r-9Ti-->Sc0fc:«L, 
rtn/^?^Tib5 2^c7)SAWay;tf;l.y\'4 9. 5 0 

<oa5^)#ttoiiM, * Tt^^- T<r> I fflfe j:t^Qfflc^a 

3ttt*<5E^T'^:v^ (;r/2*»<i>-rh.TV^I.) tb. 
[OO87]011 (a) Mmmmc OMAfflflp-^O 

wmm.(nmmm^i^sV. m\i ( b ) jijgiKig 

m D M Affl^^-tOffl5ffieg#l4O||S!l®^S^t0-C* 



) cos (2wt) + (1/2) (RT 
(F)5C 

-fil215MHzfc2 1 5. 1 IMHzTS)!,. rn^> 
'#f>flS;h*-'01 1 (b) 

[0 088] {m^<nmm2)}tmmcT)iAAjm^ 

5rfflv^;tCDMAi/'XrA 

iJ^t, aiH^SflCDMAffl^J^^ffl^^-cami^^.rAco 

isn-^^T^ 0 . t-f iSiEiiiiac D MAffl^?^^)#tt?-ji 

m^^L. ^m>&.t:m^Xi::^i,z->\^X7rit. $ 
<i>(C, CDMA>';^-fjUfcoV^T^L-fe:;U^fcJ:l/ 

[0 089] jffiHISIMiCDMAffl^ffii. ^?r^0^5^&ffl 

fi*«0fcJ:C/'aBffirat^^'^«7)tf.f Ho-y*«0 i:V-> 
3^S-»o. LA>L, i51RPI»}CDMAffl??-ffcBP 
S KCOJ: 3 ^TT-^'^^iBSrJIti: . ^^WSLt^^LX 
Li3.012«. T-:J'3SS*^tLTBPSK5-M 
T-^3&»'" 1 0 1 0 • • • " t L^>;J^£05fim^ 

-rBT-J)!., 01 2t:fei,iT, ±StO:£0{i:ig<HPl^C 
D M Affl1?^c7);?i Srffl V ^;tJ^60 i effiS^tt^^ L , 
H t < ±IS<7)t0liieiaRI!ac D M A ffl13^<r);^ 5: ffl V ^ 

HXBC D M Affl??F#fc: B P S Kr-^'^SriS 

DM Affll^^tCB P S Kv'-'^^mW^fzm^'Tim. 

mim.^^^. :iixh<mti-h. mzmffzimi^ 

hilX Lt-oXV^tZ t i^it>t^i, , ^^*>*> , i effiM 
tJSttStr-^'HcOl?-^ >'n-yflA<0l iTgcosa 
fc' P' •C^-rj:3tOT^:<jil.<^?*)S. isot- 

1" . " 0" tJtL-C»^fiffl*«0. ;ri:«0#i?l. 
^i^>Jw. r—^<r)mmh^^zii\vz^<r>W^m% 
LXL^o ti^hXhh. 

[009 01 r-rJ'SgstiJt LT {,mm\<rmm:^ 



A= (ao 



a,,-! ) 



A = (a^-L , ■ ■ • , au-i , aQ , aj . • • 
■ • ^H-i > aj , , ai,.| ) 

<i>L-?--yriiAOl^^Lf-y7-<0^illtf*S. - 

A' <7)^bL^'/r{iAcr>^Lf-yr<Dmi\tm 




tT*^. OiO, A' (i ( . . . AAA - • - ) 
¥]Ab<mm^hi>'c^ 2N + 2L-lf-/r:a-£0ge 

ffll5ifj:^j###,ii^. ii03*>, 't'3^2L+if-'/r 

5. $f>t-, AOfU»Ot:Ai:{iM;5:-5.^;ftNtfD.^?lf 
t , f ^Offil^^Jitfi^cO 2 L + 1 f - •/ r^i^A. t B t 

[oo9i]0itLT, ;a«i4 (n=A)mmn 
A= ( 1 1 1-n 

(• ■ - 40004000 - • •) 

tnt>ixh, tit. A(r>immm±mmi. 

(-101410-1) 

[00921 iXt, MznLmmi'Xr^j:o. L = 2 

A' = (1-lAl 1) = (1-1111-111) 
bnt>ixh. A' iOl^«8i:A£Ol8i:fflW^il,t. -?■ 

(-12-100400121) 

t^rO. +^«92L+i^5^-yr^coitJ:J]*^®l8ge 

Mzy^Ktzi 0 {Z. Siam LitiSmisIJWC DMAffl?5= 
^'cM'^ffmwmc D M Affl#-^(7)fflg|ai::>jcot|Jife<7) 
2L+i^.yr^j-Tii, »^<0J5i»ffiW^*<Ji#$^i 

^O^tcjRSoTV^ntf (•f=5r^?%36jR|ilW0Jfflij>'^:§ 
itTV^^lff) . i6m^CDMAffl»-t!^^fe!)^%»§ 

[0094] i'^il^-i^gyCJra. iSmiSI^CDM 
Affl?7-f;7)jgjg^it£7)7^_^^^t;.^j3g,^,;,^^^^ 

W^. N=12 8<0jfi{Hll«iCDMAffl^?^^L=l 
5.t Lxmrnt, BPS K^p S-?f^-o^:«-f 
i^m5-JI$^l^#HSffligfa|i|»|CDMAffl^?^i:jr)ffl 
P5«0v 5 a U-j^ 3^^^5:014 feet 0(01 
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[0095] (mWkL?ti£iKPI»]CDMAS^?^<^ 

-^mmnm.mmnmzmimtru -y mx- 
X. 5 5\mmmcT)mAm^imm^Lxm 

nLx<-x)^vYT-'^m-km.-thm^. 59 

eoii^^'jTmm.^5 9X'±^^tifi^^v 

9.n5 7cr,tiitim^iznLx^^ OTm^ims--t^m 
6 2 nm^ 5 80)iiit>m-^izici lx^xv rm 

[0 09 6] ai7fc:fcV^T. 6 5*ij£iK|S)^CDMA 

6 mammc d m Affl^5^i^>iigi5{c^ ltm-^ 

6 9Jiig(ail»lCDMAffl^9^i^j||g5tiJfLT=^^ 

^ 'J m^</)m^^mni-i, m»if , ? 0 jis^ 

1 li»n^gS7 OOtU:^ $rA* tTfflKJass-ff^:3 s A 

sco^t i5i t < 1 mx'h tz'cx'hh. -m 

3>';Jf;l.A*-effi58^f^jf)»'ffx^a4{4 ( 0 0 6 7 ) Tie 

w^tz'cu^x'hh. 

[0097]^/^, ±iE®i^5iJ^S*:f^fi!«-St 

[«&] 




mm N 


128 




15 




14Meps 




e 



a 6 W^aynji 

[ 0 0 9 8 ] ^tj. :i<7)^(mm'Cii, m 1 (Dmmco 

t LT«i, X i I i ngtttfOFPGA (Fi e 1 
d ProgramableGate Array) X 
C4 0 1 0-4^ffli^T^L;t. ^-::kJ<y\iT-^ 
CO" 1 " . - 0" t^t LTS^W^ 1 ( 1 5 8f- 

m^o>T&mmc d m Affl»^$-^ tmm^t mm 

10 0 9 9] tt:z<7)mm(r)mmi,zi3^-*Xi>, SAWn 
[ 0 1 0 0 ] S 1 8Jbmm2 1 {iJ:^<ii/XrAS:« 

■ox^i^txj::mmtit:)&mmcDMAm^^<7)m 

trnx})^. 02O{ix-^'§r" 0"\ " l"3S£i:t 
H> 02 lJil^t<r-^^" 0" . " 1" ^b tX 

'c$>i, 0i8fcj:t'<Ei 9k:t3v^T, mtm-^zm- 

Sfflra { f a = f b = 2 1 5 MH z ) iJ il/ffi^g^tC 
it^-Sfflra (f a = 2 1 5MHz. fb = 2 15 . 11 
MHz) cOV^t^<^ffiKt> i'^AW-i'aXCi^a 
^#tti:J5S-g:L-CV^5Cl t*>'i5-{p|.. 02 0 
i3j:Df021iOJ©^HT-^'S-" 0' . ' l''3ti:i:L 
X^^miXiS'O. Zilii. gt'^.-XAvh'T-^' 
O^ip 0 LV ^ t Lfz^<rt^^X'h h . 
CliO^-^tCiJV^Ti. *^<i-^tJfr5«M { f a= f 
b = 2 1 5 M H z ) ii^V<m^^izm-hW^ ( f a 
= 2 15MHz, fb = 215. llMHz)OV^-fh. 
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[0 10 1] vi&.mm^^kmmm^'^ticDu 

ismii^cDMAffli?-to^ (a«) i%mx'%hm. 
mmm^-o\^x^m-h, m2\immmcm\m 

1?4$:fflv^^!CDMAi/;^rA (ilftm^) <n-m^m. 
mi^Zyr^mXhh. CLiOCDMAv-J^-rAlicfAtcX 
16^ 7 5 S:*f S^hV-y^^, \^h^h^)Vy--n^ 
cOCDMAvX-rA^SSL^rtsOT^S. ClOCDM 
AyXf-ixK. 4^R£7)-fe;l'7 6rt{C^c7)^i&Ji7 7 

^£0!s8S<?)it|-T onus (Down Link) 78 
t*±0[sl^(Up Li nk) 7 9i:ll?^. ^ 

vir>;t:fi!*iOl^,^CDMAfflf5F^?:fflv^Tfc, ^SiHl 

[01021-:^. iomatcfev^TJi. afico^KS 

7 7 «i#^i6^tti£0:? ^ $ 7 5^i*flSr 

3 . ^c^^Jf^. 7 7 H<7)|i|»!SfJl«mSi|-C 

* 0 . fi»i7)|5|!|8c DM Affl»^S-fflV^;t^»l:-C<±^ 

T, iSlf«OCDMA£^ATA-C'<i, Si6^7 5{C<fcS^ 
Il«7 7<75jli^^|»J» (Powe r Contro 
1 ) i^^tthfiX\^h. Z.<rMmzi.'r) ^ ^T<7)±'9ig 
mt0^i^*>'-fc;l'7 6 J^cOt' J:;ii»*>?ty-£>nfc t)0-CS) o 
Tt. Sttl!^7 5Wi|sltm:J]i:-|iB^SJ:atcL. T 

, . . - - 

[0 10 3] ^ntJtUT. C*ill-CfcSiBBLT#;tS 
t!t)fimi^«8C D MAffl1?^tC^Vi-C«a-tS 

-^J'^S^SILT tg:fe2 Lf f TT^t d iEv^iESS 

^^iy)^wi9\zmi-th. 

[0104] <Jjt:±g-k;P7-:fr^«0CDMAxx-rA 
tfcV^TSffl$ixe-fe/l'7 6cO^I^Rtiov^T<7)^«r 

•Cc7)fi^*«e^Si:iSlKlplffl«0SH(cJRi oTV-*^ J: a ^ 
•fe;V76(7)::*;#$$^*St<7)T3>l). *6*>t>, L = 
1 5 t#^>ixl.<0t\ ^t!^fi^*«l S^-yrtlrttClR 

t->x\^ht£m. ^Mmii^mmm^\,^£<x 
5-i^^tc}«ia[-f & t , ^ 7 ru- h*n 4 M c p s -e?) 



o 

1 5 (chip tiiiie)= (14M)-'X15 = 1. 07 [u 
sec] 

■CJ4^i&^ 7 7 A . 7 7 B 1 1-& ) c?)®^!!*-^^:^ 
V Stows . 0 2 3 {i0 2 2 \iZ^-f^iVy--f;^ff)C 
DMAi^XxACi3(tSSifil7 5 1 2'0<mmM 7 7 
A . 7 7 B t cOSttS^t l.aii#JicO-fi^ Sr^Bff- 1, 

A, 7 7 BA.<^fi#*^'-^t3Mri$*t|.T0llIII7 8{C 
StLT. #^l!l^7 7A, 7 7B<5Siiaia^fc:i5^5: 
il-ttOfct*. T0IlI«7 8£^^*J^^,ti;t*J5!l 

ti . ^lll^7.7B(Cj:->Tg^$ii;»t^^JSrt2 
ht. ^iSM7 7AfcJ:t^S)^7 7B*»S,c7)^*l.fil 
OJ5^fl-f*^«!»^7 5Kiijatl.iSJ», '^•^l'ei^2 
ti i5XV2ti Stfi^7 5t^l!)^7 7A. 

7 7 B coS<7)!ESI*>mi. b . J©§:g-^soi»(c{i®i 
^0*^4tS. ^i![^7 7A<i»t6«7 5(;oiSmcfia 

U, »iJl^7 7BAi-fe;U7 6«0i'h/ggB{CV^|,£#*»'St 

Xiji&ummcr)SM\Hlz$)?,zbiztc^ . zcnb^cn-t 

= (2t2 -2ti ) 
= (R-0)/(3t3) 
= 1. 0 7 [/i s e c ] ( 1 5 chip time) 

R=16 0. 7 1 (m) fc||f>it?,, ClOfiJi. 
P H S c7)-fe;l-^@A>- 10 0-200 mThiZ bt^h 

[0 1 06 ] $f,tc. ±011117 9c01t-f(COV^Tj^5 
Al^-v-ay^-ff^ro/i. 024{i±'9Iim7 9Ofi^ 

yn-y^'0-eS>S. ^>t02 5fi±EJb'?llIS7 9iOm 

^^^tm-^s . msmiiMm. ( 7 7 a. 77 

B. • • • 77G) ^tl^ixvA. rB • • • . 
r G(^Sgl^$- i -iXmfimm 7 S'^jg t-c V^S 
tt^fc-rS. ^l|-7^t7)»i)^7 7A. 77B. ■ ■ • 

xtm'^ixxmmi 5iz9rmii::{><7)bi. ^tnz^i 

02 5 (a) C0X5lZ&Wf^ )^n-yipOb^j:^ 

^mm<zbizx^T-i^mm^iii. -ii. m 
ummifTr>x^^^j:\.^^mm7 7Htc*rtsffiw*ff 
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0 b . ^(7)mmim2 5 ( b > «o j: 3 (ct-i. . ;c7)eia> 
ns.nmmi'ob^j:^x\^^mij^iiimix\>^iz 

[0107] ( ©Mu - hc7)^rf ) mmc LtzT5.^n 
©^u-hfcov^Tsritti.. mm7Sbmm7 7 

{i, TDD (Time Dibision Duple 
x) tiS^najHtlrffoTV^SijOt-ri.. TDD 

b\i..::^m<^9^ 5 v/^i^sttT'^iijt, wmmkz 

^H^Mi&ino^WrChh. @2 6tTDD<7?«[B&* 

fiti (^(7)^\mmi7 5 ) *5ff4L. ffeo^Ds 

(^16^7 7 ) «$) ^, t!»^)^$fT/c^OB(C3*<i 
to 1 08] T-;?t L-C^^^JSSit S:#;c.l.t , 

Aiaco^^tonF^ssi^ {mm&bmtts:\^sck 

^) *<»5msecrif!)I.C:t*»ii,, l5lli<7)S:*:7L' 
-i.;S{i5mseci:^5. ^cOfifi. 'mmtttiiS. 

mmc D M Affl^?-^ 1 mm. ep*> 1 5 sf- yrt- 1 
vjK/i^s-jSI) t-r.^ t . 4 5 0 >- y-if/i^tif 

T-^'S^*je36«BPSKcr)J^, 1 xy-lf/PT'l 

fi^lgt'-yhgi:Jig±4 5 0t'-y ht^rS. fi!oT. 7 

T-rJ'U— h{i4 5kbps b'^hixh. 
[ 0 1 0 9 ] dir. jgmHMC DMAM1?-f JfflV^^^ 
C D M A>-;^-fAt^S^|,iStt|g-f[:(;oi,^t :g?itf S . 

5feoiiHjT'{i. ig^^(RI«^cDMA^^^^$:ffiv^yt:cDM 

AlyXTJ^\Z-:>\^X. ^^j:1ii^^m\^rz^>,Z->\.^ 
[01101 (f-V*;l/a<0itSn)2«tll»!CDMAffl 

^<nm^, m^ififb^\izhtzhb\^om.^j:^hh 
tcocT). 4-iiiMfL«:^raflr-§^^i 28r^amii 

8 b . f-^^;kgc{i-eix*5i:^< DJ-S C ti^T't'^v^ 

s h^b V^o^PlJSlC DM Affl??^l:3iffl 

fil2 8T'«^miS128t^r5, (SoT, T0@J8 
c^l 2 8f-A'*;Pfc:JtU±'?lHlM5*^8^^^;Pt^^^t 
^W8^ttc?)^l,^*-yh7-7t^S. 

[0111] :m^X'm^Lt:Sb\.^b^x:^im>i, 
mi<^^Wt2 6MH zcoaSSiJfcJ:t,f SAWr7y;if;u 
f«nim^'^'m9usecb\^->ti^\,Z^'>X\\h. ^ 
l*1i<:o$JIS*<^:<tfi{f. f--yru-M:;«a[{z-f6c^ 



•5. 

[0112] tfz. SAW3y^}Wi<7)m^^i^< 
•y rp- M 4 M H z T t f-v ^^/l^S-ig^C: i: *f5r 

: Rcoswt-R' cos 
+ Rsina)t'R' s 

J^StnJ : Icoscut-R'cos 
— (Rsin6)t • I' si 

10 114] zzx\ jj^imm) tfzmjMmcD 

: 1 t 1 I 1 -1 -1 1 
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*^*«2 figco 1 8 s e c >-r-S t . 

etCT'^l). L*»L, <I<?5t^JDT-:?V-h{i^«)24 
k b p s t ^: 0 , mBX'MMij tzmcr>¥:fp-^t <c5 . 
[0 113] t>5-Oi7)^rat LT. iSiHIiliiCDMA 



1 t 1 1 1 t -t -1 



wt + Isincdt - I' sintut 

incot+Icoscot-I'cosojt 
....... (5) . 

(wt + Isinwt-R' sinwt 
n 0) t +R c o s o) t • I ' c o s ci) t ) 
• • • • ( 6 ) 



1-11-11 1 -1 -1 • • 
1-11-1 1 -1 -1 1 • ■ 



SI0 : -1 -1 -1 -1 -1 -I 
A& : 11111-1 

^^ryroi^w-^fcioffliit-ssd^, mmmimLt 

=5:0, (6).^t:(iaj:ft*iiSti-S.*>', ( 5 ) stWiai:^., 

ffliijaasrffitf, lfg^?^f:J^g?^^^i^lI«^^iIlg•c 
* *) . mffy^^mt^x^'K ix j <g^? 

^*-MS^ntf. ( 5 ) ^t'Siaj*fi!riiTS)S. 

ffira-C<iffligt-^?*«eiai$ii (02 7 (a) ) , Ifg 

<mmx:\mmi&mixx^j\^z t ( 0 

27 (b) ) . E0*>, jfg??^fc lfg^?^{iT^<ii 
[0 115] (B:mu-h(7)^m.it) ±.m(7>BM\y~h 

tLTIi, QPSK (Quad ratu re Phas 



1 1 -1 1 -1 1 -1 1 1 -1 • • 
-11 1-1 1-1 1 1 -1 -1 • • 

e Shift Ke yng ;i3£PSK) <03iffl*i# 
tfiilh. BPSKTJi. li^y^^)V=lh it-Ch-i 
tiff>\zn L , Q P S K Tti 1 i^y^'.)V= 2 b i t cofflfi 
. S:.ff.3i50-t', .2rtcOT-:J'V-^b. fiP*>90kbpsfc 
Cicofflfi. I SDN«0B^A'*;U£O64kb 

[0116] w±. z zxMm.nmc.DiiiAm^i 

m^>■t:CDUA>'Xy■MZ'0\^xm\i'{^'>tz. W^M 

LXi>Vl^<rmmmm^t\.hZb^^.Uz. ^fz. % 

m\iz'mm^!^^m.mmFi,. ^<mmm:km:L 

0ViT.aaS:ffV\ -t/U^SIljl 6 0m. r-^'l^-h 
4 5kbpsfc||ffi±-Hi-t'*Sit*S^L/>:. ^^Z. 
-b;kF*I^±0llIIStC*5V^TJi##il^7 7IS«0HMfJfflI 

LX . ^(c^-v^^A^fc it'r-^' 1^- h 
ic^l. ^ t iMmxh iZhi9r. Ltz. 
[0117] 




[0 1 1 8] iJt, 2 ll^ew^•-y:^;^ 

. C &C (Cjji ^tiSS t 1 #i. ii>tlS fll^ft^illlSg 
*rT€le Padj coHiSSrSJIL, 

CO l 193 CDMAffl^^^tUr, f-A-^^P 

1 0 1 2 0 3 § /i, t. ±tejfiM|iIJ(SC D M Affl^^f■?:ffl 
fflWEKSr^l-S ^ t J: p 4ffloamiSIWC DM 

CO 1 2 1 ] t^, JglRI^«BCDMAffl?5^^MV^/cC 
DMA>-;?.TA<O^JfciV). f-^^m>Zlh'!^^(D 

^^s^'}C<r)mLbLX'$i^<nWmm.i'^\^. 
ffl±+^^r-fe;|/4gJ^;l 6 0m. T-^'l/'-h4 5kb 
Zbi^X'th, 

[0122] mjrm'^ii-t>. "mmiC DMA^j^f- 

mmmt ix+ji^^^^^^ixnTMigmio^ 
izmx'hi. 

[01 3 *^aB(ct3{tSilffi2£Oii3c^^]{cJ:SX'<^' 
b 7Atl£Ht*^af|i^;^xAT-fflo;iix.2>3fiiRPl«CD 

Ti^t. mmiy7hizii>§.mmmmx'h^, 

[02 3 *l6BB(ci5V^T, 01 fc<iSiI<7)jgS83<7)iS3c^ 
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izximmMmmmmmthmvh?, , 
[03 3 ^m(Dx^7 h 7im*iia«xXTi.i7) 

W)&<^mm<^fMZ^^ixf^ZnO/S i SS AW 

[04 3 *%BBcom 1 c^HifeOJgSCfi^l, , Z n 0/S 
i S S A Wa y .1?;^ i^mixm^ L^fflMS^Xxi. 

[05] (a) 04K^§iTj::lll8&ti^Srt-rSfiM^ 

^TJ^X'^m>min^'jX'^t,tif:iz n o/s i as 
AW 3 yifs;w ■^<7)WLmf^m/iz^mnzictt^mt t 

LX. SAW3y,-K;PA*fci|i|-<7)^$^*<x*$/ifc^ 

(b) m4iZ7F^tif::mm^i^tmmi^xT'j:.T 

nm9!mt:n^j:'>xn(3iifi.Z n o/s iSSAW3>- 
^/^/^'coS^:|irt?■fMl^^^iSa9St^^^tS^iLT. s 
AWay,+';i.>'N'i;7'y 7 r- K'^T^m^Jd^'A^lS/t 

[06 3 ^mi<7)7.^9 V 7AfetJrC'fflv^^>/tSiSmi5l 
,^CDMAffl^?-f-S:Ci*SSfaT4 5SI1ISk$-^. #^RS 
1 ocTvK.^*^ J: 9 Cc-r^Mf^&i^H^s0X'J) 

i.. 

[073 ftftem 1 tO^ffecOJ^Stc fc{t.& S A Wr? y^Ol^ 

0rs>s. 

[08 3 itfiEig 1 (nmmmmiizmh s a wn > 
0t'J)l). 

[0103 ( a ) mtlWyX^Amsm^m^\,z^ 

ffic p M Affl??^o e effl^tt«osraHi**-r0T'?> 
s, 

[011] ( a ) m-^mmL^\mr7)i^i-\^Mzx 
^t:^l-t<7). j&immcDMAm^<^nwt&m'm<m 

[01 2] m2£0»6c7)?g®(Ci^V^T, v'-^'SP:^ 
tLtBPSK^ffll^, T-^'**" 1010 • • t 

[013 3 B5feM2i7)||Sa<^jg®{ci5>-iTfflV'>c,^lSS 




(2 



mi A] m^s^2<ry^<nmzi5\•^x . n=i28 
m.mmcm\Am^i l = 1 5 1 Lxmm^^t 

mi5ims^2(rm^<r)im!>zio\^x. n=i 28 
3>ife*<oa*>. mmm<r>mmmt<nmw& 

[HI 6 ] linBII2c7)Slife<OJg®k:t3tt5 SAW^yd^ 
10 1 7 ] l?IB^20llte<^je@tt3ftS S AWa 

[018] (a) 01 6fcJ:tifai 7t*$ititjifii^ 
XxA^«oT#^>tl3t^»Hb Lfzi&mmc D MA 

tmx'hh. 

-ixnt^tifzmMmt ttij&immc d m Affli?^(^« 

[019] (a) 01 6tJj;Uf01 Tlc^^ii^ami^ 
XxA 5 «^T# f>tL:^c^«|ft: li-Zj&Ummc DMA 

tmxhh. 

( b ) 01 6fcJ:(X017fc^$*T/caii>'X7^A*ffi 

[02 0] (a)mieiixxmi7iz^^iifzmmi^ 
^^T^^m-^xni^ix/zmmmituzi&mmcDMA 
m^<7)imm<ni^(^o*,T-^^' o- . - i" 
ix$mt:mif::i^<^m(i^izm-tmm 

'^xmtit:mmtifzj&mMCDMAmvf^<r>m 

mmt<^Sk<OoibT-:?i:' 0" . ' 1" ^tSfc LT 
[02 1] (a) 016fcJ:t^l7t^$<T/v:a<ii^ 

;?.Ti. f-«e->-c^^>fut^»Mk L/::j2jU|si»ic d m a 
m^m'm^<7)i^^<r)o*>T-:^^' o" . - i" 
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3^i: LT^Pa-JiL^^<^ffe^/i-t«::itt-Sfflg^ 
^c^ail^#tt$at0TS.^. 
(b) 01 6fcJ:t^017tcjK$*l^3ifii'XTA^^ 

Il»ttw^*03*>r-^'S-" 0" , " 1" 3c5tLT 
S:^-r0T*l.. 

[02 2 ] *^BHt:J:l.jfiiKI^J«CDMAffl^9F-f ^fflv^ 

ij^<7)CDMA=^x7-i.^mmz^(fmvhi. 

[02 3] 02 2(C^-f-fe;U7-:^<?)CDMAi^X-r 
[ 0 2 4 ] 0 2 2 iZ7pt-t)l'y-:f}^</)C DMA'^Xr- 

[02 5] 02 2tC^-f-fe;U7-:^r^cOCDMAj^Xr 

■fmx'hi. 

[026] TDD (Time Dibision Du 
P 1 e x) \zXh^~^m^'^^j:oX^9 Vyi^tm 

[02 7] (a.) i^^<^mmmmtjm^<m 
m^immx'hh, 

( b ) j fgflr^«OSjg,WlJt 1 «?3rf cOfflW#tt$-^ 
1-0T'*I., 

[02 8] jfft^^UfflgP^'lCiil^&fci^S^iX-Siff 
[029] (a)*%Bgc7)B0Sfc:&S^'^^h7Afcit 

"^fJV^LxmWthh. ■■■■ ' ■ - 
(b) m.X^9YyM.\mMm^^z$i\^X. 1912 
(a) cO-f-v^Vl^#A. B, C*S<9fcSAW3y;Jf 

{ c ) miX^9VyJ^Wm.Wm^l<Zii\^X^ m^s-y 

[030] ia.) $'7tm^Wj^<^0h. FM, AM 

mmi^xTMzm^t^titmmmizx t i-^^jm 
*)^x^:mdFDM Amm^mmth t . 
{h) ^7mmm^<r>oh. DECT^PHsam 

mom, ^mnnx'-^^m^mLxmmthT 
D M Ammr^imm-h mx-h h . 



(24) r\ #^^1 0-2947 1 5 



[[13 1] (a) h^AfelKifiti^V^TPNn 
[032] (a) ^^7>^ASMfiti^v^TPNa 

(b) Go 1 dm\^<nmmkwmfmThh. 
[03 3] ^^^vymwMm<7y^m^zmLxmuWi 

[03 4 3 03 3tc^$iutT-f 'J9)V:^y'iT^ >^ 
[03 51 SAWTA>f Xtr^f x:5^7^*BMScOi^Sfc 
[03 6] SAWniJV-^'tSAWryy.-Jf/pyN'cOffi 



it. ^i5j;t'f|Effi^J^if(iov^Tm$li:T^L^:0T' 
[^-^coiiHB] 

2 0 SAW3y.i;;i/>'N* (ZnO/S iS) 

27. 30 ?ai?§ 

28. 3 1 PNn-Httl&aS 
29. 3 2 

3 3 ^^yY^^:^y 

3 7.44 ^$^^11 

38. 4 5 ^^')Tmm.^ 

39. 41. 46. 48 

4 0.47 m^^^U 
42. 51 Joss 

4 3. 52 rvx^ 

4 9. 50 SAWrjy*';!//^ 

7 5 

7 6 

7 7 

78 T>9I11J8 

79 ±190^ 



[011 



[03] 



/ 

1 wL wt 

j WU 

1 wL 
1 wS 



wS 



Sequence 1 ; quadriphase sequence 
from the first column 



(a) Channel A 
(Seq.1 with carrier fti) 




(c) Cr^n^A 
(Seq. 1 with carrier fo) 



Channel B 
(Seq. 1 vnth canldr Af) 



IDT 

26ft' 



20- 



Sequence 2 : polyphase sequence 

from thd second coJumn 

(b) Chann^a 
(Seq. 2 \with carrier fc) p H C38 



Gato 

Electrode 

^2? 




23 

Si Substrate 



Back Contact 
E I ectrodd 



(25) 



im2] 



(07] 



Channel A 
(Code 1 vith carrier fo) 



Code 1 
1 



t 

1 

wi 
wi 



T 

Cod»2 



Wo 



Oianiel A 
(Cods 1 with carrier f.) 



C»iar»i8l B ^7 
(Code 2 with carrier fo) / 




fo fo+Af 

Oiamei B 
(Cod» 1 with carrier fOfAf) 



[04] 



9 



32 



2? 



7^ 







3; 









: 127cWp« 







it? 







pun- Pi =,n(7,l) 
PII3-K 2»iiai) 



PII3-K 1 -.(7,3) 
PII3-K 2-b(7,1) 





faa21&00nz fa -218.11 Ufa 

fb a 216.00 mz fb . 21S.00 Itiz 



(26) 



[06] 



[010] 



la 1 i 1 1 1 J -1 -J 1 -1 1 -1 1-J -1 J ■ 



\ mm 

I 1 1 1 1 0-1 0 t-1 1-1 1 0-1 0 - 



0 0 0 0 0 t 0-1 0 0 0 0 0-1 9 1 ' 





2 4 $ 9 t9 
(%} 




( b) 



11111-1-1 it-11-11 1-1-1- 

R« 

n 1 1 i 1 -1 -1 1 -1 1 -1 1 -1 -1 1 ' 



[129] 



14 lite 



ATTEN lOcSB 
RL OaBm 



9;iseo~C 



[0141 



time 





CENTER aia.aOMHz 3RAM 30 . OOMHX 

HR3W AOOtcMx VBW lOOKHZ SWF» OOma 



(27) 




l¥l 0-29471 



[HI 1 ] 




(121 2] 



2 4 a . 8 1» 

( a ) ssi4$tt 



tia* 



tin 



( b) 1131 



(f* =215IiHz. fb = 215. 11MHz) 



X— (DpaO 
0- -1- 








1 






IM 


H 


1* 



tim 



mi 3 ] 
_ji 




[01 51 



M*2L 



A = Ca^a.. • • • .WKi) : ^f&&Me^9i 
A'= (aiK, • • • , a»-i, at. ai. • • •a»-nat. 



-■ 1 ' r 



■' I ii -i \m 



I ■ 




( a ) 



^la [wsec] 



(f. = fb= 215JIHz) 



(28) 



^ra^l 0-2947 15 



[HI 61 



{01 9] 



5S SISt S7 






[hbbc] 



(b ) SdN 



(f, = 2151IH2. fb = 215. ItMHz) 



[112 0} 




4 I II U 



(a ) 



[122 31 




2(t,- t.) 



( b) Hal 



(f. = fb = 21511Hz) 



[^211 




= C2(t2- ti))«. 
= 2 { R - 0 
= 15 chip time 



/. R = 160.71[ra3 





4 I U 1« 




(a ) 



( b } isa 



(f. = 215111Hz, fb = 215.11MHz) 



(29) 



^^¥10-29471 5 



[@22] 



[@2 4] 




B : fitftj^ (Base station) 
M : S^BIA (Mobi le station) 



[025] 



imm) 




[026] 



(a) 



X 




(b) 



+ ■ 



9as 



9ttJ^ H 



[033] 



(30) 



^^¥10-294715 



[11273 [1129] 




[028] [030] 




(e) COHA 



(31) 



^^^1 0-2 947 15 



[03 1] 



[1132] 



XOR 



[3 



r-i I 1 1 1 



10 10 11 
0 1 D 1 0 1 
10 10 10 
0 10 10 1 



OUTPUT 

1 1 1 0 • • 



(a) a%lt£A@» 



Q>} aB«a^ 

CnO.D ) 




Clock 0^ 





a Sequsnco 
Generator® 




Code 1 

eotd code 
^ (Code f XOR Cods 2) 












Code 2 




n Sequence 
Generator® 


• 



nruir 

ilillUI 

niruir 



1 floldoodel 



T-JMnrm 

—J Gold code 2 



chip shift 



(b) S99^a>SS 



CO 



cm 



[03 4] 



Al 
It 



□ 



Hi;)!} 



(32) 



^ll¥10-2947 1 5 



[035] 



(036] 



i 




on 



r(i) 



eats E1«otf«d9 . 



•sua 



